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(54) Marbled extruded food product 



(57) A process and an apparatus for partially mixing 
fluid food substances, the process comprising; seg- 
menting a f iow of a major f iuid substance into a plurality 
of fluid substance streams travelling substantially in par- 
allel in close proximity; introducing d'scontinuously a 
flow of a colored fluid fooc additive into the flow of the 

Fig. 4 



major fluid suostance at one or more points between the 
fluid substance streams to obtain a combined f iow; and 
mixing the combined flow sufficiently to enable the pro- 
duction of mixture having a marbled appearance. 
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Description 

\\a-y mixing • ^z substances s: :~a: the en: c-ocuct 

presents a -woe appea'ance ■ m-er^cr- -eate: 

aisc to an aoos-atus fo r use p-esen: process 

State of the art 

LS435S465 discloses a process for preparing a \ 
marbled meat pet food comprising, pressure casting a 
first ingredient chase simulating lean meat into an, e'Or- 
gated rectangja- form; pressure casting a seconc 
ingredient phase simulating tat into the elongated rec- 
tangular fo'm j/ the first ingredient phase, urging tne 
combined casing tlrough an enclosed blending com- 
partment havtnc oriented therein a plurality of stationary 
elements, plurality of stationary elements which cut 
divide and axiaNy rotate substantial portions of the cast- 
ing in a manner to randomly blend the first and second em- 
phases withoc: altering the outytng physical dimen- 
sions of the casting, and simultaneously maintaining a 
pressure within said blending compartment from abou: 
250 to 400 psig sufficient to bind the phase togetner 
thereby concerting the casting to that of a casting of ran- pf 
domly blenoed first and second ingredient phases; heat 
setting the casting of blended ingredient phases to 
blend the phases together and to form a structurally sta- 
ble material, and subdividing and shaping the heat set 
casting of blended phases into small pieces resembling :< 
small cuts of lean meat marbled with fat. 

EP 665051 discloses another process for mixing 
fluid substances, the process comprising; segmenting a 
flow of a major fluid substance into a plurality of fluid 
substance streams travelling substantially in parallel in 25 
close proximity, introducing a flow of a fluid aaditive into 
the flow of the major fluid substance at one or more 
points between the fluid suostance streams to obta.n a 
combined flow, and mixing the combined flow. This 
process is particularly adapted tor homogeneously mix- k 
ing fluid substances which have differing viscosities. 

It is an object of this invention to provide a new 
process for partially mixing fluid substances of differing 
viscosities and colors which enables a marbled mixture 
to be obtainec <*l 

Summary of the invention 

Accordingly in one aspect this invention provides a 
process for partially mixing fluid food substances, the sc 
process comprising segmenting a fiow of a major fluid 
suostance mtc a plurality of fluid substance srreams 
travelling substantially in parallel in close prcximity. 
introducing discontinuous 1 / a flow of a colored fluid 
additive intc the flow of the major fluid substance at one 
or more points between the fluid substance streams to 
obtain a comomed fiow; and m:xmg the combined flow- 
sufficiently to enable the production of a m xture having 



a ma:b;ea appea'ance 

!n anothe' aspect :n:s m.e^tion D'0."aes an aopa- 
•atus for partial!) m.* ng *un *coc sjostances tne 
acca-aus come sing segmenting "~eans to segment a 
'ow c ; a ma;o r fluid sjostaxe mt: a c-ura'tv z l njc 
substance streams traveling substantial) m pa-a'^ 
and m cose proximity anc m et means assoc. at ec with 
re segmenting means to mt- educe colored f:jid addi- 
tive mtc the fiow of tne major fiuid suostance at o°e o f 
more points between tne fluid substance streams to 
ootain a combined flow; anc a mixer to mi> the com- 
bined flow suf*iCient!y to enable tne oroauction of a mix- 
ture having a marbled appearance, saic inlet means 
introducing discontinuous!/ tre color ec fluid adoitive. 

The invention is also directed tc any marbled pasta 
having the appearance of a pasta obtained according to 
the present invention. 

Finally the invention concerns also the use of a 
food flow comprising fluid substance streams travelling 
substantial in parallel in close proximity, sad streams 
being sjrrounded by a colored fluid food additive, to 
make a food product having a marbed apoearance. 

Surprisingly, by introducing the additive into the 
gaps between the streams of the major fiuid substance, 
tunnelling of the additive ounng the subsequent mixing 
step is avoided to a large extent. Hence high intensity 
mixing is not required; for example the combined flow 
may be mixed in a static mixer which does not impact 
significant shear forces on the fluid substances. This is 
of particular advantage in the processing of shear-sen- 
sitive substances such as extrusion-cooked food com- 
positions. 

Moreover it has been found that the introduction of 
a colored fiuid bod additive, discontinuous^, in fact 
increases the marbled appea'ance of tne mixture 

Another advantage of the discontinuous and con- 
secutive introduction o ; a coiored fluid additive by the 
mixing assemblies, is that the intensity recuired to intro- 
duce a sufficient amount of additive may be less if all 
mixing assemblies introduce the additive constantly, 
that is to say in the together. 

Furthermore, this avoids that the possibility that the 
additive may take a prefenec way ana that one of the 
mixing assemblies may then leceive more acditive than 
the cther(s). 

Detailed description of the invention 

In the present invention, the term 'discontmuousiy" 
means that the introduction or inject. on of the additive in 
the fluic substance is not constant and may be mte r - 
rupted regularly or not 

Likewise, the term "consecutive?/" means that each 
mixing assembly recedes in its turn the additive tc be 
introduced The introduction orde r of the aodtive. 
among the mixing assemblies, is a matte' of choice by 
the skilled person Preferably, each mix. no assembly 
receives the same amount of additve curing a same 
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gi/en period, the interruption time beng substantially 
equivalent tor each m:xmg assembly. 

This interruption time depends n fact largely or the 
extrusion flow speed I* the process is applied foi the 
preparation of marbled pasta : the additive is preferab\ 
in ecled into the segmented flow naming a speed of 1-7 
meter(s)/mm, during C5-10 second(s), the injection 
being interrupted sequentially during 1-50 second(s). 

In the process according to the invention, the com- 
bined flow may be mixed by passing it tnrough static 
mixers. In this way. mechanical shear and pressure drop 
may be minimised, however, attention should be pad to 
the mixing intensity. The mixing should thus be suffi- 
cient to enable the production of a mixture having a 
marbled appearance, but not too intense to avoid a 
complete homogenisation of the combined flow. 

When static mixers, for example, are employed, 
such should be selected for effecting objectives of max- 
ima! open area for flow and of minimal length to mini- 
mise pressure drop, while achieving a desired degree of 
mixing and as the open area increases and the length 
decreases, shear stress caused by mixing is reduced 
As will be appreciated for high viscosity ranges it is 
preferable the mixers be suitaole for mixing high viscos- 
ity fluids having laminar flows, such mixers preferably 
having multi-layers to split and recombine the sub- 
stance/additive flow, such mixers, as are known in the 
art, including those such as the Koch mixers described 
in Chemical Engineering Progress, June 1991 pp. 32- 
33, and the like. 

The mixing process may be performed using a 
major fluid substance and an additive having a viscosity 
ratio of major fluid substance to additive of up to about 
700000:1 and, in particular, of from about 20000:1 to 
about 1:1 . For example, if the process is carried out for 
making marbled pasta, the additive may be a colored 
water having a viscosity 700000 times lower than tne 
pasta flow, or the additive may be another colored pasta 
flow having the same viscosity as that of the major 
pasta flow. 

The major fluid subsiance may be any of various 
food compounds and food compositions which are a 
fluid, or which may be fluidized. Therefore the major 
fluid substance may be one of a variety of ptasticizable 
substances, including extrudate material. Preferably the 
viscosity of the major fluid substance is comprised 
between 0 : 00i to 60000 Pascal time second (Pa.s). 
preferably 0.02-6000 Pa s. 

Examples of preferred fiuid substances which may 
be processed mciude food compositions which tend to 
set uoon being processed with heat and pressure, such 
as by extrustor-cooking and which are affected 
adversely by mechanical shear These food composi- 
tions include amylaceous/farinaceous products, fibre 
products, and starch and protein-based products 
Examples of tnese products include breakfast cereals, 
cerea! ana or vegetable and/or fruit-based snack foods 
textunzed vegetable protein products, pastas cereais 



ana or pro:eir oasea pet foocs, ice c earns and the like 
whemer or net produced by extrusion 

~ne mato' fluid substance ma> ~ave a noistu'e 
content which ccntribu.es to tne proa jC* being sens.tu'e 
- :c ^echanica 1 srea; For example ext-us on-cookec 
fooc suostances which have a moistu-e content of from 
aroout 5% to about 70% Dy weight p-eferaoly 20-40%. 
wi! exhibit this characteristic. 

The process may also be applies in any process to 
v make marbied extruaed ice cream. 

Any of a variety of compounds and compositions 
may De used as the colorant food add i»ve, the criterion 
being that additive be in a fluid form The additive may 
be a liquid, a gas, adispe r sion ; a suspension, a dough, 
■ f anc the iike, the color being however different fiorr, that 
of the major fiuid. 

Preferably the viscosity of The additive may range 
from less than about 0,001-6000 Pa s. In food applica- 
tions, typical additives include colorants, agents for 
oo adjusting texture and/or density of the food product, fla- 
vourants, amortising agents, lipids and glycerides 
including fats and oils and fatty acids s fat substitutes, 
gums including guar and xanthan gums, food-accepta- 
bie gases, Maiiiard reaction products, dough and the 
25 Ike. 

A further advantage of the process is that the lipid 
content of extruded products may be manipulated and 
increased. Usually, if the fluid substance is an extruded 
amylaceous, farinaceous, or proleinaceous product, the 

so content of added lipid may not be more than about 5% 
to 6% by weight of the product (up to about 12 to 14% 
total fat content). Lipids act as extrusion lubricants and 
hence, at higher levels, tend to affect the extrusion proc- 
ess adversely. Moreover, incorporation of further lipids 

35 into an already extruded product is problematic. How- 
ever the process permits the addition of lipids as addi- 
tives into extruaed fluid substances in an amount in 
excess of from about 5% to 6%, so as to give a total lipid 
content of about 20% to about 40% by weight. 

4: The ratio of the major fluid substance and the food 
additive is preferably in the range of 100:1 to 1:1, for 
example 100:1 to 50:1. 

The process may further comprise partitioning a 
flow of the major fluid substance into a plurality of parti- 

^5 tioned flows, at least one of the partitioned flows being 
segmented as defined above. Preferably all of the parti- 
tioned flows are segmented as aefmec above. This pro- 
vdes the advantage that the major fluid substance may- 
be separated and processed into a plurality of different 

?; products T he products may differ in the additive aaded, 
the -eve! of mixing, the snape of tne product, and the 
like For example, the process may further comprise 
passing the combined fiow obtained from each parti- 
tioned stream through a die. if different shapes are 

55 desred. different dies may be used. 

Another advantage of the process <s that, in the 
processing of cocked and excused foods, the add lives 
are adaed afte r cooking and exruson Hence additives 



EP 0 818 1 54 A1 



.v^.c may De sens'tive :c nesting ana cne'/ se cojic 
no: re usee ma ; re user. 

- :ne aopa-atus a;::'~^g :r me ■ ".eron re 
segmenting means comc::ses cre'erabV a p a:e having 
*.v: oocosing faces an- ^-,ng a o J' a i:> r passages 
tn-ougn r: the openings c* me passages ha^g an area 
making jd from aoout 20% to aroou! 60% o* the tota 
area o ; the face wmch comes r. contact wi:" tre flute 
suostance anc additve Preferably each opening nas 
an a r ea of about 4 nrr ;c aocot 50% c tola- a r ea of al 
openings combined 

A radial bore T ormec w tmn tre plate anc extending 
frcm the outer edge of :ne piate and terminating ir an 
opening which is suostantally cenra!!y disposed with 
respect to the face cf tne plate, as describee in 
EP565351 , is not apor oo;;a:e. since it will incease the 
pressure and the shear of tne flow. 

The apparatus comprises at least two mixing 
assemblies each connected to a common distribution 
means for distributing the first fluid substance, for exam- 
ple equally, between the mixing assemblies Preferably 
each inlet means of each mixing assembly is connected 
to an additive oatch. said additive being pusned up to 
the miets by mean of a pump, and said inlets being con- 
nected with a valve to permit a consecutive distribution 
of the additive over the mixing assemblies 

The apparatus may further comprise a die piate 
connected to the mixing assembly for the production of 
shaped products. The die plates may have dies which 
differ from one another as aesired. Preferably all the die 
plates are carried in a single retainer plate. A cutter may 
be connected after each die plate. The die pates may 
be in the form of removable inserts in the retainer plate 
that may be exchanged as desired 

instead of a cutter after each die plate, a single cut- 
ter may be used to cut product leaving each die plate. 

The apparatus therefore enables the simultaneous 
production of different procucts form a single flow of a 
major fluid substance. This is a major advantage of the 
apparatus. 

Embodiments of the invention are now described 
by way of example only, with reference to tine drawings 
Percentages are given by weight, otherwise stated 

Figure 1 is a partially exploded, perspective view o^ 
the d>e assembly; 

Figure 2 is a cross-section of part of the die assem- 
bly; 

Figure 3 is a fron: view of a segmenting plate. 
Figure 4 is a perspective view o J extruded materia 1 
and additive leaving the segmenting plate 

Referring to the figu r es the die assembly generally 
designated as 10, is oositioned downstream of an 
extruder die heac 12. The extruder used upstream o ; 
the die assembly 10 is not cntcal and any suitable 
extruder may oe used. Clearly, the extruder must be 
such to generate sufficem pressure to cause flow o ; 



exVjoa;e tnrougn tne ere assemp > >0 Examples c : 
sj'taoe ex:ruders nCude smgie ana twn screw e\V ua- 
e:s ootamaoie from maniac j*ers mc ; jcii^c vVeme* S 
^■eioe-er. Wenge: Sane ^estntz E r -A'e-~a ~iext:a 
a no Ejhler Por amyiaceous^amacecus anc p-ote.na- 
ceous procucts Twin screv. exr^aers are o;e;erres: 
me die assembly -0 nas six passages 25 :h-ougn 
each oassage 2S being equally spaced Six passages 
20 a r e shown merely for the purposes of illustration: an> 
suitable number (for examole 4 or 8; may be provided 

Either or both o' the die head 12 and die assembly 
10 may be sleeved to fit sltdabiy together or may simply 
aout one another The die nead 12 and die assembly 10 
may be connected by suitable means such as ool:s or 
t brackets and the iiKe, for example 

Six circular segmentation plates 40 are put into the 
six passages 28, and maintained firmly by two gasket 
rings 200 and an annular shoulder portion 100 Alterna- 
tively the segmentation plates may be integral with the 

?: passages 28. 

As best illustrated in figure 2. each segmentation 
plate 40 has a plurality of passages 80 tnrough it the 
passages 80 being aligned substantially parallel to the 
axis of the segmentation plate 40 Tne passages 80 

25 may be spaced irregularly across the segmentation 
piate 40 and may vary in shape The downstream face 
40a includes an outer annular shoulder portion 56. the 
outermost passages 80 being soaced a distance radi- 
ally inwardly of the shoulder portion 56. The portion of 

3: the oownstream face 40a radially inwardly of the shoul- 
der portion is the portion which contacts the fluid sub- 
stances and additives An additive bore 54 extends 
radially from the axis of the segmentation plate 40 to the 
circumferential edge of the segmentation plate 40. A 

55 central passage 32 extends from the downstream face 
40a of the segmentation plate 40 to the additive bore 
54 An additive feed line 52 is connected to the additive 
bore 54, to a suitable pump for injecting the additive, 
and to a valve 300 for distributing discontinuousty the 
additive A nozzle 84, comprising the centra! passage 
82, extends along the axis of the segmentation plate 40. 

Preferably, the passages 80 passing through the 
segmentation plate 40 do not intersect with either the 
addilive bore 54 or nozzle 84. Alternatively, in place of 

45 the additive bore 54, a radially extending pipe could be 
secured to the oownstream face 40a to have an exit 
positioned at a substantially centrally disposed portion 
of the downstream face 40a. If desired, the segmenta- 
tion plate 40 may have more than one additive bore 54 

e: the outlets to the additive bores 54 being spaced across 
the face 40a of the segmentation piate 40 

Turning back to figure 2 *wc static mixers 242 sep- 
arated by an annular tube 240 may be used, the dis- 
tance between the two static mixers oemg chosen to 

55 enable a partially homogenisation of the combined flow 
Tnese static m:xers are simply maintained stable 
against an annular portion 62 of the die assembly 10, b> 
the pressu'e of the fiow coming from ne segmentation 
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plate 40 

The static mixers 242 aie seeded to provide maxi- 
ma! open ciea toi fiow ana minima 1 length to minimise 
pressure drop and shea' while achieving a deseed 
degree of mixing Since tne viscosry o : the major *iu;o 
substance is hkeiy to be man. it is p;eterrec tnat tne 
static mixers 242 be suitable foi mixing high viscosity 
fluids having iammat flows Examp ; es of static mixers 
242 of this type have multi-layers to split ana recombme 
the substance flowing through them Static mixers cf 
this type a r e commercially avaiiaole for example tne 
Koch mixers described in Chemical Engineering 
Progress . June. '991 pp. 32-23. Too obtain very good 
marbled shapes of tne final mixture, static mixers con- 
sisting of a plate witn a plural:t> o! passages (as 
described for tne segmentation plate 4Q) may be simply 
used 

The die assembly 10 is connected to a single die 
plate 70 having die apertures 74 of a desired shape A 
cutter 72 rotates on the die plaie 70 to cut product leav- 
ing the die apertures 74. Die plates 70 may be fixed in 
each aperture at the end of the passages 28, and the 
cutter 72 may be also replaced by a cotter fa" each die 
plate 70, for example 

in use, the major fluid substance leaving the 
extruder enters into the die head 12. The substance is 
then forced into the passages 23 through and into the 
segmentation plates 40. The substance tnen flows 
through the passages 80 and through the segmentation 
plates 40. Thts causes the flow of substance passing 
through each segmentation plate 40 to form a matrix of 
separate flow streams 86. This is best illustrated in fig- 
ure 4. 

An additive is pumped through the additive bore 54 
to enter at the centre of the matrix of separate flow 
streams 86 Here the additive tends to eddy and perco- 
late between the fiow streams 86 dispersing the addi- 
tive. Further, rt has been found that the additive runs 
outwardly to some extent along the face 40a of the seg- 
mentation plate 40. This assists in distributing the addi- 
tive throughout the flow streams 86. 

To limit a complete further homogenisation of the 
additive, the number of passages 80 through the seg- 
mentation plates 40 should preferably not be too high. 
Preferably, each opening has an area of about 4 mm^ to 
about 50% of total area of all openings combined, for 
example. 

Further, tne outlet openings of all passages 30 
combined makes up about 20% tc 70%, for example 
from about 40% to about 50%, of the total cross-sec - 
tionai area of the plate face 40a which is in contact with 
the fluid substance and additive As the size of each 
passage 80 and the total area of the passage openings 
is increased the pressure drop across the segmenta- 
tion plate 40 oeceases. Therefore, the number of the 
passages SO and their size should be optimised for an/ 
application taking into account the structu r al integrity of 
the segmentation piate 4C the materials being mxed 



and acceptable p-essure drops 

The sizes of tne centra! passage 52 and of tne 3ddi- 
:ve oore 54 a'e s-.:n that sufficient ao^itive may readiu 
oe introdjcec 

The aodi*:ve: may be water- sc jo^e and added in 
me form of aouecus o: oil solutions emulsions or ma> 
roe dispersions anc suspensions ha.'ng a solids con- 
centration of from tor example, abo^: *%to about 10% 
by weight. More tnan one additive ma* be added at the 
same time. The /ai/es 300 inject the additive consecu- 
tively into each nrxng assembly during 2 secondes (no 
injection during "0 secondes for eacn mixing assem- 
bly). These cond tons are shown me r e'y for purposes o + 
illustration, any stable injection conditions may be pro- 
: video". Furthe* the additive may be neateo prior to being 
added if the majo r huid substance is neated to minimise 
thermal shock 

The following examples are presented for illustra- 
tive purposes only 

Example 1 

Dry ground corn and wheat, animal meat meal, 
minerals, vitam ns. fat and salt a'e combined in 
amounts conventionally employee tc prepare a d r > 
extrusion -cooked pet food. As conventional, the ingredi- 
ents are ground and then treated wrth steam and water 
to heat and moisten the mix. The treated mix has a tem- 
perature of about 90 : C and a moisture content of about 
5; 23% 

The treated mixture is introduced into a co-rotating 
twin-screw extrude r heated to provide temperatures of 
up to 120°C. A p r essure of about 50 roar is generated in 
the extruder as the mix is kneaded and moves dewn- 
stream in the extrjoer. 

A die assembly 1C as illustrates in figures 1 to 4 is 
connected to the discharge end of the extruder, with the 
difference that a die piate 70 is connected to the aper- 
ture of each passage 28. 

4; The extruded materia! is partitioned into 6 separate 
streams (passages 28). A solution of a red colorant hav- 
ing a solids concentration of about 2% by weight is 
heated to about 90 : C and then pumped under pressure 
into two segmentation plates 40, the colorant being dis- 

-'5 tributed consecutively every 2 seconds into these two 
segmentation plates (no injection dunng 2 seconde in 
each segmentation plate). Tailow is heated to about 
55°C and then pumped under pressure into two other 
segmentation piaies 40, the tallow oemg distributee 

5; consecutively every 2 seconds mtc tnese two segmen- 
tation plates Under the same conditions, a solution 
containing a yellow colorant and a chicken flavourant is 
fed under pressure mtc the last two segmentation plates 
40 

55 The proportion of colorant in eacn separate stream 
is adjusted to 0 2% by weight The combmec flow is 
then passed through static m xe r s tc enable the produ:- 
tton of a mixed combined fiOA having marbled aopear- 
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ance ~ne n;xeo combined now is passes r. r ojgn a.es 
having a ^eing shapes, ana tne exruded o'oduc: rom 
each o e is cut :c aiffermg lengths b> seoa'ate^ cDe*- 
a:ec :„rers ~ne :u* roaucts a r e a r ;ec :: a mostu-e 
co^te^: whic* O'O.des *o r a crocuc: w^c" is micoo'o- - 
logica. v stao^e 

Example 2 

A oasta dough is prepared conventional y w;tn sem- 
olina and water, the aough navinc a nocture content o* 
about 30-32% oy weight 

The treated mixture is introduced into a singie- 
scew extruder cooled to provide temperatures of up to 
5D ; C. A pressure of aPout 11 j bai ;s generated in the 
extrude r as the mix ts Kneaded and moves downst r eam 
in the extrusion head. 

A die assembly 10 as illustrated in figures 1 to 4 is 
connected to the discharge end of the extrude. 

The extruaed material is parttionec into 6 separate ?: 
streams (passages 28) A solution of a papnKa in sun- 
flower oil (250 Pa s) is then pumped uncer pressure .nto 
three segmentation plates 40, the coiorant oeing distrib- 
uted consecutively every 2 seconds into these two seg- 
mentation plates (no injection during 2 seconds in each 
segmentation plate). Under the same conditions, a spin- 
ach extract (300 Pa.s) is fed under pressure into the last 
three segmentation plates 40. 

The proportion of colorant in each separate stream 
is adjusted to 0,1% by weight. The combined flow is 3: 
then passed through static mixers to enable the produc- 
tion of a mixed combined flow having marbled appear- 
ance. The mixed combined flow is passed through a die 
plate 70, and the extruded product is cut The cut prod- 
ucts are dried to a moisture content which provides for a 35 
pasta which is microbiologicafiy stable. 

Claims 

1 . A process for partially mixing fluid food substances 4c 
the process comprising: 

segmenting a flow of a major fluid substance 
into a plurality of fluid substance streams trav- 
elling substantially in parallel in close proximity; < c ~ 
introducing discontinuously a flow of a colored 
fluid food additive into the flow of the major fluid 
substance at one or more points between the 
fluid substance streams to obtain a combined 
flow, and mixing the combined flow sufficiently c : 
to enable the production of mixture having a 
marbled appearance 

2. A process according to claim 1 further comprising 
prior to segment'ng the major fluid substance, par- 55 
tnoninc the major fluid suostance into a plurality o : 
partitioned flows and segmenting at least one of the 
partitioned flows 



3. A D*ocess acco'omg :c claim : r which re add.- 
tive is injected into tne segmented fiov> having a 
soeed of 1-7 mete* s.'/m.n au* ~g 5- TO se:- 
onc's* the injection cemg :nte"rjc:eo seq~en:,a!'> 
our. ng 1 -60 secondls 

4. A process according to claim 1 n v. n cn tne ratio of 
the major fluid substance and the food additive is in 
the range of 2000 * to 1:1 

5. An apparatus for oa r tial!y mixing fluid food sub- 
stances, the apparatus including at least one mix- 
ing assembly ccmpns;ng 

segmenting means to segment a flow of a 
majoi fluid suostance mtc a roluralty of fluid 
substance streams travelling substantially in 
parallel and in close proximity: and inlet means 
associated with the segmenting means to intro- 
duce a colored fluid additive into the flow of the 
major fluid substance at one or more points 
between the fluid substance streams to obtain 
a combmec flow; and a mixer to mix the com- 
bined flow sufficiently to enabie tne production 
of a mixture having a marbed appearance: 
said inlet means introducing d scontinously the 
colored fluid additive 

6. An apparatus according to claim 5 comprising at 
least two mixing assemblies, said mixing assem- 
blies introducing the colored fluid additive consecu- 
tively. 

7. An apparatus according to claim 5 in which the seg- 
menting means comprises a piate having two 
opposing faces and having a plurality of passages 
though it, each opening having an area to about 4 
mm 2 to about 50% of total area of al! openings com- 
bined. 

8. An apparatus according to claim 5, in which the 
additive is injected by the inlet means into the seg- 
mented flow having a speed of 1-7 meter(s)/min, 
during 0,5-10 second (s), the injection being inte r - 
rupted sequentially during 1-60 second(s). 

9. An apparatus according to claim 5, including 
groups of mixing assemblies working independ- 
ently, each group comprising mixing assemblies 
introducing consecutively an additive into the seg- 
mented flow 

10. A marbled pasta obtainable from the process 
according to any ciaim 1 to 4 

11. The use of a food flow comprising fluid substance 
streams travelling substantially in pa'aliel in close 
proximity, said streams being sjrrounded by a 
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colored fluid food additive, to rrake a food product 
having a marofed appearance. 
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Fig. 3 
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